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time. In this paper we focus on the use of bank debit cards. Recent data suggest that both ATM withdrawals and POS transactions with debit cards are increasing significantly in developed countries. 1 However, the relationships and interactions between these two technologies remain largely unexplored. These relationships may pose different implications for the substitution of cash for electronic payments. In particular, banks typically expand ATM networks to allow debit cardholders to easily withdraw cash. At the same time, they also spread out their POS devices to offer cardholders a cashless method of payment at the point of sale. 2 Card payments stand for around 22.1 billion transactions per year, of which 10.2 billion are transactions with debit cards. 3 For some time, cash and card payments inevitably have to coexist. However, it has been recognized that handling dual processes-such as the development of cash usage and card usage-for a long period would be expensive for both the payments industry, and its customers (Tumpel-Gugerell 2009; citealtEuropean12) . Some empirical studies have shown the potential benefits of shifting from paper-based to electronic payments. Particularly illustrative are the results of Humphrey et al. (2006) , who estimate that this shift could generate a total cost saving close to 1 % of GDP for a sample of 12 EU countries.
The aim of this paper is to analyze the evolution of the use of debit cards at ATMs and POS and to estimate the effects that both trends may have on the demand for currency. We first focus on transaction volumes and employ a rich bank-level database for Spain that allows us to identify specific features of the bilateral (two-sided) market structure of debit card markets, including network effects. We then transform our database into a regional database-which provide richness in the variation of the use of different payment methods and related consumer habits-that allows us to estimate the determinants of the demand for currency and to identify the effects of ATMs and POS debit card transactions. We strictly focus on debit cards as an (immediate) alternative to cash. Our study does not include credit cards since their usage incorporates other decisions of cardholders related to debt (differed debit and revolving transactions) which are beyond the scope of this paper.
The paper is structured as follows: Sect. 2 analyzes the relevant literature in order to benchmark our study with previous contributions in this field. The empirical methodology is presented in Sect. 3. The results are shown in Sect. 4. The paper ends with a brief summary of results and conclusions in Sect. 5.
Literature background

The deployment of ATMs and POS devices
In many developed countries, consumers added debit cards to their wallets during the 1980s as devices to access cash at ATMs. At that time, banks aimed to move some front-desk customer services away from branches in order to increase efficiency and service. During 1990s banks also aimed to foster the use of cards at the point of sale for purchase transactions as a source of fee income, installing POS card payment devices. As noted by Amromin and Chakravorti (2009) , in most economies debit cards are first added-for the most part unknowingly-to consumers' wallets as a device to access cash at ATMs. With the adoption of POS machines by merchants, debit cards can be alternatively used to make purchases. Hence, the final usage of debit cards will depend on consumers' attitudes as well as on the availability of POS and ATMs.
In the related literature, to our knowledge, the impact of transactions at POS terminals on the substitution of cash for electronic payment has not yet been specifically explored and its relationship with ATM adoption remains largely unknown. The consumer adoption and merchant acceptance patterns of cards have been relatively slow in many countries and the usage and diffusion of cards at the ATM and at the POS have somehow overlapped. Humphrey et al. (1996) estimated a system of demand equations for five payment instruments (check, electronic or paper giro, credit card, and debit card) for 14 countries between 1987 and 1993 and found that although all payment instruments except debit cards substitute for cash. This result suggests that the use of debit cards for ATM withdrawals and POS transactions may impose some restrictions on the substitution of cash for cards. Similarly, Amromin and Chakravorti (2009) study changes in transactional demand for cash in 13 OECD countries from 1988 to 2007, showing that ATM withdrawals decrease with greater debit card usage at the POS. Studies by Humphrey and Berger (1990) or Humphrey et al. (2000) have also shown that efficient payment instrument pricing induces greater use of electronic payments, as it is cheaper than paper-based alternatives.
Debit cards, two-sided markets and network externalities
As our first empirical aim is to analyze the determinants of ATMs and POS transactions volumes and its interactions, it is critical to consider that debit card payment markets function as networks and, therefore, the value of a network increases with every new consumer who uses cards at their own ATM or POS terminals and any other bank that accepts them at their ATMs or POS terminals. These networks are commonly organized as two-sided markets. In these markets, two (or more) parties interact on a "platform", and the interaction involves network externalities. There are various parties involved including consumers, the banks that issue the cards (known as issuers), merchants, the banks that provide merchants with POS devices (known as acquirers) and a network operator or platform. A consumer makes a purchase from a merchant. Generally, the 123 merchant charges the same price regardless of the type of payment instrument used to make the purchase (no surcharge rule). Consumers often pay annual membership fees to their financial institutions for cards and may pay service charges for a bundle of services associated with transactions accounts. Merchants pay fees known as merchant discounts. Acquirers pay interchange fees to issuers. In this type of market, the value of a network increases with every new consumer who uses cards, every merchant that accepts them at their point of sale and any other bank that accepts them at their ATMs. 4 Given the complexity of price structure, the debit card market is two-sided since prices and transactions on either side of the market (cardholders or merchants) significantly affect prices and transactions on both sides and not merely one of them (Rochet and Tirole 2006) . Typically, pricing is asymmetric, one side paying a price substantially below the other. In any event, although conventional wisdom and theoretical contributions hold that payment cards display properties of two-sided markets, there is scarce empirical evidence on this issue. Two exceptions are Rysman (2007) -who uses consumer panel data and finds a regional correlation between consumer usage and merchant acceptance within the four major networks of the US-and Carbó et al. (2009) -who show that that consumer and merchant acceptance and transaction volumes are related and increased in Spain when interchange fees were reduced by several regulatory interventions between 1999 and 2005. However, they also acknowledge that "it is not possible to clearly identify such potential effect (of regulation)" and "the results do not change significantly-neither in the signs of the coefficients nor in their magnitude-when these regulation dummies are introduced".
The demand for currency: related approaches
Given that the second empirical goal in our study to estimate the impact of the usage of debit cards at ATMs and POS devices on the demand for currency, it is worth noting that most previous studies have focused on the impact of currency holdings for monetary control purposes and, in particular, the distortions related to the efficient management of cash balances for consumers' transaction purposes when a (nominal) interest-bearing asset is available, using a Baumol-Tobin model of the demand for currency. 5 (e.g. Avery et al. 1986; Mulligan 1997; Mulligan and Sala-i-Martin 2000) .
However, there is a paucity of studies assessing the impact of the use of debit cards at ATMs and at POS. An exception is Attanasio et al. (2002) who study the effects of ATM transactions on the demand for currency. In particular, they estimate the elasticities of the demand for currency including the impact of ATM transactions and find that these elasticities are close to the theoretical values implied by standard inventory models, although they find statistically significant differences between individuals with an ATM card and those without.
Empirical methodology
Data
The data corresponds to proprietary bank-level information from a sample of 45 Spanish banks and contains quarterly bank-level (acquirer and issuer) information on payment cards, ATMs and POS terminals as well as prices for debit card transactions (interchange fees, merchant fees and annual fees). Our database also includes information on merchant acceptance which is useful for identification purposes as it is critical to define the network effects affecting ATMs and POS transaction volumes. The analysis covers the period 1997:1 to 2007:4, and the total number of panel observations is 1,980.
The bank-level data permits us to identify both the issuer (consumer) and acquirer (merchant) sides of the two-sided market. As we will describe in the following section, this distinction between issuer and acquirer sides is also important to identify the network effects for merchant and consumers that affect their respective transaction volumes.
Spain is, in our opinion, an interesting laboratory for empirical purposes. Some excerpts of the payment system statistics provided by the European Central Bank as of 2010 (last year available) are illustrative on the relevance of the Spanish case. Spain is the third EU country with the largest number of ATMs per million inhabitants standing at 1,286, following Portugal (1,644) and Belgium (1, 413) . Spain is also the third EU country with the largest number of POS devices per million inhabitants with 30, 148, following Finland (37, 476) and Greece (36, 523) .
To provide an idea of the evolution of the main variables of our study in Spain, Fig. 1 shows ATM and POS transaction volumes and the number of debit cards using Bank of Spain data, which is only available from 1996. The number of ATM transactions (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) increased from 582 million in 1996 to 979 million in 2007 and the average annual growth rate was 5.1 %. During the same period, POS transactions increased from 156 to 863 million with the average annual growth rate being 18.2 %. As for the number of debit cards they were 22.4 million in 1996 and grew to 31.4 million in 2007 with an average annual growth rate of 3.2 %.
The change in POS and ATM transactions volumes: a simultaneous equation approach
In order to analyze the determinants of ATM and POS transaction volumes we focus on the quarterly change in transactions per POS terminal by acquirer, transactions per card by issuer and withdrawal transactions per ATM by issuer. By studying transactions volumes by issuer and acquirer, we proxy transactions per card by cardholder and per merchant, since there is no information available on those variables.
As the motivation of our study is to infer to what extent the use of debit cards at ATM and POS interact and their effects on currency holdings, we focus on the change in transaction volumes rather than the number of devices as we are interested in the intensity of usage and not in the adoption patterns. In any event, our empirical specification acknowledges that network effects affecting transaction volumes are expected to be determined by the levels of adoption. In particular, we estimate a threeequation system expressed as follows:
In Eq. (1), the acquirer change in transaction volume per POS terminal with debit cards (ACTVPOS) is explained by the issuer change in ATM withdrawals per debit card (ICATMW), a vector of exclusions restrictions (XR1) that identify Eq. (1) and a vector of control variables for that equation (CV1). Equation (2), where the dependent variable is the issuer change in transaction volume per debit card (ICTVDC) follows the same structure. The rationale for this specification is that both ACTVPOS and ICTVDC account for the use of cards by consumers and merchants as a purchasing device at the POS, as opposed to ICATMDC, which shows the alternative use of debit cards for cash withdrawal purposes. By the same token, the issuer change in ATM withdrawals with debit cards is expected to be negatively affected by ACTVPOS and ICTVDC.
As the relationships shown in Eqs.
(1), (2), (3) are not necessarily contemporaneousfor example, consumers and merchant may react to changes in prices and network effects after observing these changes-all the right-hand-side variables enter the equations with one lag. There are various prices that may potentially affect acquirer and issuer transaction volumes as well as ATM withdrawals. Commonly to all equations, debit cards' annual fees are relevant in all cases as they represent the cost assumed simply for holding the cards. There are also merchant discount fees involved. These fees particularly affect acquirer volumes-as they are charged by acquirer banks on merchants for each transaction at the POS and, therefore, may affect acceptance-and, indirectly, issuer volumes-as they depend on the number of merchants accepting the issuers' cards. Finally, in the case of ATM withdrawals, the annual fee of the card and the cost incurred in every withdrawal (the ATM fee) are both relevant prices.
The exclusion restrictions that identify Eq. (1)-where the acquirer change in transaction volume per POS terminal with debit cards (ACTVPOS) is the dependent variable-are the merchant debit card discount fee and the debit card annual feewhich are expected to be negatively related to merchant transaction volumes-and an interaction term of the merchant acceptance and the total number of debit cards in that network. This interaction captures the network effects as ACTVPOS is expected to increase when the number of merchants served by the acquirer increases or the number of total debit cards increases. The exclusion restriction for ICTVDC corresponds to the annual debit card fee and the network effects shown by the interaction term of the merchant acceptance in the network and the number of cards issued by the bank. It is important to note that only 6 % of banks in the sample charge an annual fee for debit cards. 6 Even so, we exploit such variation to infer the impact of debit card fees on acquirer (Eq. 1) and issuer (Eq. 2) volumes. As for Eq. (3) the exclusion restrictions also include a price for that side of the market-the debit card ATM fees-and the interaction of the number of debit cards in the network and the number of ATMs by issuer, which is expected to show ATM network effects.
The control variables are common to the three equations. The density of rival ATMs in the transaction volume equation is used a proxy for the benefit of using debit cards in terms of access to the ATM. The largest the rivals' ATM density is, the higher is the probability that acquirer (merchant side) and issuer (consumer side) POS transaction volumes increase. However, as the rivals' ATM density increases, the issuer ATM transaction volumes decrease since ATM owners impose surcharges for cards issued by competitor banks. We also include the total number of POS devices in the regions where the bank operates and the expected signs are again expected to be positive, positive and negative, respectively, for Eqs. (1), (2) and (3). As for population density, we include this control variable as we expect that those banks operating in territories (regions in our case) with a higher number of inhabitants per square kilometer will enjoy a higher usage of both ATM and POS devices. Bank size is included to control for the potential benefits that larger market participants may have. As for the crime rate, one of the theoretical benefits of the use of payment cards is security and, therefore, we would expect a lower usage on those territories where the crime rate is higher. In order to control for learning and technology-improving effects we include a linear time trend in all the equations. 7 As during the period of analysis there have been various regulatory interventions affecting merchant discount fees we follow Carbó et al. (2009) and introduce (not shown for simplicity) four dummy variables that take the value 0 before the intervention and 1 afterwards (1999, 2002, 2003 and 2005) . All the variables are defined in Table 1 .
The identification of Eqs. (1), (2) and (3) has potential cross-equation restrictions as well as endogeneity concerns. As for cross-equation restrictions, the error terms of consumer and merchant transactions volumes for POS and ATMs are expected to be correlated across the equations. This correlation implies that even if a separate equation-by-equation estimation would be consistent, it would not be as efficient a simultaneous equation method. The simultaneous equations are estimated using a general method of moments (GMM) routine with acquirer and issuer specific fixed effects. The GMM estimation relies on a set of orthogonality conditions which are the products of equations and instruments. Initial conditions for estimation are obtained using three-stage least squares (3SLS), which is a restricted version of the simultaneous equation GMM model. Unlike the standard 3SLS, the GMM estimator allows for heteroskedasticity in addition to cross-equation correlation where some variables (as merchant acceptance in our case) may appear both as exogenous and (lagged) endogenous variables in the different equations (Hansen 1982; Wooldridge 2002) .
As for the endogeneity concerns, although it is not possible to eliminate all sources of potential endogeneity, we introduce instruments to attempt to minimize this problem. The main endogeneity concern refers to relate prices to transactions volumes. In particular, the level of merchant discount fees may be affected by the optimal choice of this price by payment networks or by changes in demand conditions on the two sides of the market. As in Carbó et al. (2009) , we assume that the costs associated with bank-specific efficiency levels partially drive prices charged to merchants and cardholders, but they are uncorrelated with the error terms of the demand equations. Hence, we use the cost/income ratio (operating costs/net income) as instrument for merchant discount fees and ATM fees. We also include the regional market share of deposits of the acquirer bank as instrument for these prices. 8 Additionally, the natural logarithm of the growth in loans and deposits managed by that network is included as an instrument for the network level variables. We use both current and lagged values of all the instruments.
A test for orthogonality of the instruments with the residuals is employed where the null hypothesis of the orthogonality of the instruments cannot be rejected at the 5 percent level in all cases. We also cluster standard errors at the bank level (Petersen 2009 ).
ATMs, POS and the demand for currency: empirical approach
The second empirical goal in this paper is analyzing the effects of ATM and POS transaction volumes on the demand for currency. In most of these models, the demand for deposits-in terms of both amounts held and interest rates paid-represents the Log of total bank branches in a given region Log(regional GDP) Log of regional GDP in constant terms Data sources: all bank variables were obtained from reports provided by the Spanish Savings Banks Confederation. GDP and non-durable consumption were obtained from the Spanish Statistical Office natural interest bearing asset to be considered alternative to currency. The general econometric specification of the demand for currency in the Baumol-Tobin framework is:
where m is the demand for currency, t is a time trend, R are the deposit interest rates and c is the consumption in nondurable goods. In these models, the effects of new technologies is based on comparisons between users and non-users of the technology or simply introduced as a control variable. Some studies have used aggregated data (Avery et al. 1986 ) to estimate the demand for currency while some other used survey household or firm-level information (Mulligan 1997) . We follow the aggregate approach for two main reasons. First of all, the Survey of Consumer Finance conducted by the Bank of Spain incorporates a number of interesting features related to the demand for currency and payment instruments but it does not allow as to compare the effects of debit cards ATM and POS transactions. Secondly, we can exploit the richness of the regional variation in our data to explore the determinants of the demand for currency. The main line of inquiry, in this context, is the analysis of the elasticity of the demand for currency to nominal interest rates. As noted by Attanasio et al. (2002) interest rates on deposits and the demand for currency overall display a remarkable degree of regional variation that can be exploited to estimate the relevant elasticity of currency. To our knowledge, these studies have not considered either the effects of debit and/or credit POS transactions or the interaction between ATM and POS transactions in the demand for currency. 9 In order to achieve this goal, our dataset is transformed into a regional dataset. In particular, in a first step, the demand for currency, deposit interest rates and nondurable consumption in Eq. (4) are computed as weighted averages of the different banks in that region using the distribution of assets as a weighting factor. In a second stage, these variables are re-computed at the consumer level as ratios of the number of depositors of the banks operating in these territories. 10 Since the available data only permit to analyze consumers holding deposits accounts at each bank, our estimations of the demand for currency are restricted to depositors while non-depositors are not considered. 11 Additionally, when averaging the variables we assume that, on average, all depositors make both ATM and debit and credit POS transactions. As we are analyzing the effects of ATM and POS transaction volumes at the regional level, we do not distinguish between the issuer and the acquirer sides as we are focusing on the aggregate effect. The variables are computed on an annual basis for the 17 administrative regions in Spain which yields 187 panel observations.
The demand for currency is computed in each region as the sum of three consumer-level variables: demand deposits, ATM withdrawals and one half of the consumption divided by the average number of deposit withdrawals. 12 The sum of demand deposits proxies the minimum amount of currency for cash withdrawals while cash withdrawals are represented by the consumption ratio and ATM withdrawals. 13 The mean and over time evolution of the different variables is shown in Table 3 . All variables shown in Table 3 are annual averages excepting (demand for) currency which reflects the average currency holdings per person.
All the monetary variables are deflated using the regional consumer price index. Overall, the main trends show a decrease in currency holdings. Table 4 shows that currency holdings (724 euros in 2007) are similar to international standards (Humphrey et al. 1996; Carbó and Humphrey 2003) and it decreases over time. Deposit interest rates also decrease while consumption increases during the sample period. Table 2 shows the main results regarding transaction volumes. The results are shown both with and without regulatory dummies. No substantial differences are found in both specifications, a result in line with Carbó et al. (2009) .
Results
Transaction volumes
As for the acquirer volume per POS terminal-Eq. (1)-the issuer change in ATM withdrawals per debit card shows a negative and significant sign, as expected. In particular, a 1 % increase in ATM withdrawals per issuer reduces transaction volumes at POS by acquirer by .39 %. Similarly, a 1 % increase in debit card merchants' discount fees is expected to affect transaction volumes at POS by acquirer by .52 % and a 1 % increase in annual fees acquirer transaction volumes by .020 %. As for the network effect shown by the interaction term "Merchant acceptance by acquirer X Number of debit cards in the network" its effect is positive and significant with the coefficient being .038.
In Eq.
(2)-where the issuer change in transaction volume per debit card is the dependent variable-a1 % increase in the issuer change in ATM withdrawals has a negative and significant effect of −.41 % in issuer transaction volume per debit card. A 1 % increase in annual fees is found to reduce issuer transaction volumes by .022 % and the (negative) effect of a 1 % increase in merchant fees is 0.016 %. As for the network effect-the interaction term "Merchant acceptance in the network × Number of debit cards by issuer"-, it has a positive and significant effect (with an estimated coefficient .030).
Combining these main results for Eqs. (1) and (2) we find that ATM and POS transaction volumes are negatively and significantly related. This result is confirmed in Eq. (3) where a 1 % increase in acquirer transaction volume per POS and issuer transaction volume per card are found to have a negative and significant effect of .33 and .70 %, respectively in issuer ATM withdrawals per card. ATM fees are also negatively and significantly related to ATM withdrawals with a 1 % increase in fees having a negative effect of .55 % on the withdrawals. A 1 % increase in debit card annual fees is estimated to have a negative impact of .019 % on ATM withdrawals. The ATM network effects-shown by the interaction term "Number of debit cards in the network × Number of ATMs by issuer"-also have a positive and significant effect (with an estimated coefficient .048).
All the control variables achieve their expected signs and are found to be statistically significant with the exception of the crime rate, which is only found to affect negatively and significantly the issuer change in ATM withdrawals per debit card. The mean values of the variables of the model of the demand for currency are shown in Table 3 . The main estimations of Eq. (4) are shown in Table 4 . The logarithm of ATMs, POS devices, bank branches 14 and regional GDP are included as control variables. ATM and POS transactions are included in a second specification while debit and credit POS transactions are considered separately in a third specification. Additionally, a fourth specification controls for the intensity of cash (or alternative, cards) usage across sectors. The latter distinction is relevant since there is significant variability in the use of cash and cards across merchants sectors. For example, the average share of cash payments in grocery stores is 92.3 % while the average share of card payments in department stores is 7.9 %. The equations are estimated using a random effects panel data routine, where the regional unobservable effects are considered to be part of a composite error term and are not necessarily fixed over time. This specification also includes time dummies. The choice of the random effects model is made following the pretest estimator based on 4) requires an intercept which the random effects model offers while the fixed effects model eliminates. In the first specification (column I), the elasticity of currency to deposit interest rates (−.473) and consumption (.202) are significant and their values are in line with the theoretical and empirical results of previous studies based on inventory models of cash management. Importantly, the deployment of ATM devices seems to increase the use of currency, although the estimated elasticity (.009) is significantly lower compared to the negative elasticity of the deployment of POS devices (−.462). The opening of bank branches also affects the demand for currency positively and significantly (.349). The average number of ATM and POS transactions is included in a second specification in Table 4 (column II). The elasticity of interest rates (−.316) and the elasticity of consumption (.199), decrease in absolute terms. Importantly, average ATM transactions affect positively and significantly the demand for currency (.144) while POS transactions exhibit a negative and significant effect (−.351) that almost triple that of ATM transactions. However, the results suggest that as long as banks continue to deploy ATMs and POS terminals, the substitution rate of cash by cards will be diminished. As for the combined impact of ATM and POS transactions, column III shows that interaction POS and ATM transactions appear to have a net negative effect on the demand for currency (−.053).
Finally, column IV shows the results where the intensity of the use of cards and cash across merchant sectors are controlled for. As noted, inter alia, by Whitesell (1992) and Amromin and Chakravorti (2009) , the choice of a payment instrument for consumption purposes (and, hence, the demand for currency) is highly dependent on merchant's acceptance. In particular, the effects of card payments on the demand for cash (for purchases) in certain merchant sectors may per se be invariably conditional on merchant's acceptance (related, for example, to idiosyncratic reasons and the size of payments) in that sector. In order to analyze these effects, the variables showing average ATM and POS transactions are redefined. In particular, the "the average POS transactions" variable for a certain region is computed as a weighted average of the POS transactions, using the relative weight of sectors with a high card usage as a weighting factor. Similarly, average ATM transactions are computed using the reciprocal of the same weighting factor in order to show the likelihood of cash usage in sectors where cash is expected, per se, to show a higher usage. 16 The sectors where cards are found to be used to a significant larger extent than cash 17 are hotels, restaurants & travel agencies; department stores and boutiques; and entertainment. The results when these variables are applied are shown in column (IV) in Table 4 . All the results hold and the positive combined effect of ATM and POS transactions shown by the interaction term is found to increase to .67. These results suggest that the margin to reduce the demand for currency is limited in certain sectors where the use of cash is expected to be higher. Similarly, POS transactions may help reduce the demand for currency to a larger extent in those sectors where the average transaction size or the characteristics of the sector themselves make card payments more willing to occur. This may also explain why many card issuers are trying to develop spe-cific card products for small value payments (e.g. store-value-cards or pay-as-you-go cards).
Conclusions
This paper analyses the determinants of POS and ATM debit card transactions volumes in Spain, their interactions and their overall impact on the demand for currency. To our knowledge, this is the first paper simultaneously exploring both usages of debit cards and the effects on the demand for money. From a policy point of view, the use of debit cards has been identified as one of the main examples of the transition from paper-based to electronic-based systems. 18 However, ATM transactions and POS transactions have opposite effects since the use of debit cards at ATMs increases cash withdrawals while the use of debit cards at POS reduces cash holdings for purchasing purposes. In this paper, we use a unique bank-level database for Spain that allows us to identify the issuer (consumer) and acquirer (merchant) sides of the use of debit cards at POS as well as the number of debit card withdrawals at a bank.
Our main findings are twofold. First of all, using a simultaneous equation setting and considering network effects and cross-equation restrictions we show that ATM transactions and POS transactions are significantly and negatively related and have a large economic impact one on another. Secondly, we transform the banks' dataset into a regional dataset that permit us to explore the impact of ATM and POS transactions on the demand for currency using a wide range of explanatory factors. As in previous studies, the results show that ATM transactions have a positive and significant impact on the demand for currency but we show for the first time that POS transactions have a negative and significant effect that offsets the (positive) impact of ATM transactions.
